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1 SEDs and redshifts of sub-mm bright galaxies 

The cosmologically significant population of dusty galaxies detected at sub-mm 
and mm wavelengths by SCUBA and MAMBO have played a central part in 
many of the discussions at this workshop. Obtaining their redshifts is critical 
in understanding their role in galaxy formation and evolution, but this is a 
challenging task. Nevertheless, Chapman et al. pQ have made significant progress 
by obtaining spectroscopic redshifts of the subset of sub-mm galaxies detected in 
deep radio images that have optical counterparts. This exploits the well-known 
Far-Infrared/Radio correlation, and allows the high resolution radio maps to 
be used as a surrogate for finding the correct optical counterpart for which 
spectroscopy can then be attempted. 

Because of the large investment of telescope time required to obtain and con- 
firm the spectroscopic redshifts, and because the radio-detected sample consists 
only of the brighter sub-mm objects (only a few percent of the sub-mm source 
counts), some groups 2 3 4 have developed photometric techniques to estimate 
the redshifts of SCUBA/MAMBO detected galaxies. These are also potentially 
biased because the Spectral Energy Distribution (SED) basically follows a mod- 
ified black-body curve, which results in a fundamental degeneracy between red- 
shift and dust temperature [5|. However, by assuming that high-redshift galaxy 
SEDs resemble local ones, a library of templates derived from nearby galaxies 
can be used to essentially "fix" the temperature and break the degeneracy. One 
problem with this approach is that the SEDs of local infrared-bright systems are 
poorly constrained for all but a few of brightest local sources. 

One way to address this issue is to obtain photometry at different wave- 
lengths. However, the atmosphere is opaque to FIR emission except for the 
narrow windows at relatively long wavelengths that SCUBA and MAMBO have 
already exploited. Efficient observations at the shorter wavelength windows at 
350 and 450/im have proved very difficult until now. 



2 SHARC-II observations of SLUGS galaxies 

The CSO recently commissioned the "CCD-style" SHARC-II camera opti- 
mized for use at 350/im. The combination of 384 sensitive detectors and a dish 
with low surface error allow observations previously impractical with other cam- 
eras operating at similar wavelengths. 
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Using SHARC-II, we have been imaging the sample of 106 IRAS selected 
galaxies in the highly successful SCUBA Local Universe Galaxy Survey (SLUGS) 

These sources are lower luminosity analogues to the high-redshift SCUBA 
population. With observations at 60, 100 (IRAS) and 850^m (SCUBA), the 
SEDs were fit and dust parameters estimated. SCUBA was only able to detect 
17 of these galaxies at 450/im, but from them it was recognized that the models 
required a component of cold dust to fit the the SED properly [5| . These results 
highlight the need for more short-wavelength observations. To date, we have 
imaged 60 of the 106 SLUGS sources with SHARC-II and have and detected 
every one. We are also conducting complementary observations of the Chapman 
et al. sample of SCUBA galaxies with spectroscopic redshifts. Using this spec-z 
to break the T/(l + z) degeneracy, the combination of SCUBA and SHARC-II 
observations will allow a study of the physical dust properties as a function of 
rcdshift. 
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Fig. 1. Two IRAS galaxies imaged with SHARC-II. Overlaid on DSS images are 
SHARC-II Signal-to-Noise contours at 4 and 6 sigma/beam. The black outline denotes 
the area sampled by the SHARC-II array. 



